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The importance of the nervous system for the darkness adaptation 
was pointed out in recent papers. A hypothesis was set up accord- 
ing to which the adaptive increase in sengitiveness to light is 
connected with the extension of the sone o7 spatial summation 
(prostranstvennaye. sumnatsiya) on the retina (Refs 1-3), Essential 
changes of the said summation in the cone part of the curve of 
darkness adaptation could be proved by experiment. At the same 
time, the rod changes are very small (Ref 4). Some authors think 
it possible to identify the summation zone with the receptive 
fiold which appears in electrophysiological tests (Ref 5). There 
ig much reason to assume that the zone of spatial summation 
really corresponds to the rod receptive field. As is known, the 
foveala cones have isolated nervous canals. It is also inevitable 
to assume that a cooperation of the cones is possible in fields 
which are analogous to the rod fields. In the present peper, the 
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following hypothesis is supported by experiment: the increase in 
sensitiveness to light in the process of darkness adaptation must 
be connected with the extension of the receptive field, i.e. with 
the increase in the number of coned, which converge toward a 
common nervous canal. At first, the cagnitudes of the foveala- 
cone-receptive fields were determined in 12 test persons under 
the conditions of darkness adaptation (after a stay of 30 minutes 
in the dark). In control investigations hy meang of artificial 
pupils, white fixation points and spactacle glarees, it was 
proved that neither the spherical, nor the chromatic, nor the 
night myopia affect the determination of the receptive field. 
Figure 1 shows a typical diagram obtaineé in such a determination 
(Ref 7). The author concludes from the resulta that the probabil- 
ity of such a complicated occurrence, 33 ig the threshold 
excitation of a ganglicus cell, is determined by the number of 
quanta falling upon the receptive field, as well as by the number 
of nervous elements which, at a given point of time, converge to 
the ganglious cell. At the moment, it is difficult to judge which 
mechanism is the basis for the dependence observed. It can, 
however, be assumed: if the photoreceptors are able to generate 
spontaneous impulses (Ref 9), the increase in the number of 
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receptorg converging to the original cell must lead to an 
accumulation of subthreshold excitation in this cell as well ag 
to an increase in the excitability of the field as a whole, It 
can also be assumed that the spontaneoug eye motions play a 
certain part in this phenomenon, Under experimental conditions, 
the changes of thie foveala Sensitiveness to light in the range 
observed can be completely explained ba reorganizations 
(perestroyki) or the nervous Structure. The rule observed 

(m= const) can be of interest to the building of cybernetia 
models of the nervous syatem, There are 3 figures, 1 table, and 
10 references, 5 of which are Soviet, 
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TEAT: The authors studied the dependence of the 

on brightness. They define thig throughput as the maximum information 
which is conveyed to the brain via eyesignt within a certain time unit. 
Under optimum conditions of visual cbservation, this taroughout attains 
some dozens of binary information units per second (Ref. 1), In their 
experiments, the authors followed G. S, Sziklai's methods (Ref. 1) except 
for brightness variations by neutral filters. The test persons were well 
trained in identifying eight standard objects (orier of magnitude of 

2 - 4 angular degrees) contrasting by approximately 80%. These objects 
were shown to them in random sequence. The throushput wags meagcred ag 
being C= R/T binary units per second, where T denotes the period of time 
necessary for the correct ident iPEeAb ion of an coject, H = logoB = 3 


throughput of eyesignt 
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binary units, iea,. the information conveyed to the brain. Fig. 1 shows 
the dependence of @ on the logarithm of the ratio between the wrightnesa 
Band initial brightness By (Bo hag an order of maynitude of 100 asb in 
anite Light). At lower brivhtnens levels, the throughput increases ua the 
logarithm of brightness increases (Ref, 2), If the trigniness Ln this 
section ig doubled, the throughput is increased by approximately 10 
binary units per second. The authors compare the linear dependence of 

C on logoB with the linear dependence of the visual acuity on logoB, and 
express the assumption that a change in the volume of the optic foramen 
(Ref. 3) forms the basis for the mechanism of the increase in the 
throughput in this gection. A further incraase of brightness (under the 
given experimental conditions) did not render the idenvification of 
objects less accurate. 

abstracter's note: This ig nearly a full translation f 
There are 1 figure and 3 references: 2 Soviet. 
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the point of view of modern perception theory, those facts of visual physlology 
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ABSTRACT: This Author's Certificate introduces continuous action equipment for pro- 
duction of commercial hydrogen from natural or mixed gas. The equipment is made in 
the form of two chambers for full conversion of hydrocarbon gases, The first chamb- 
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| TITLE: Porous ; bearings impregnated with yolytutrafluoroethylene 
_ PERIODICAL: Strojirenstvi, v.13, na.3, 1963, 203-207 | 
TEXT; Sintered ferrous bearings with a maximum carbon . 


“content of 0.1% were impregnated with polytetraflajroethy lene 
‘ emulsified with Triton X. Two techniques were employeds - 
' a) surface impregnation, and b) vacuum impregnation. 
, Metallographic examinations indicated that tho sintered ferrous 
i base had a non-homogencous structure with irregular pore 
' characteristics and pore size, The surface-impregnated bearings | 
. had their pore characteristics and self-lubricating properties $6 
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' Performance tests indicate that surface~impregnatad bearings can 
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, Sintered bearings should be used for lower loads up: re 30 kg/cm? 
and preferably for higher temperatures, where other bearings o1 if 
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‘retains excellent lubricating properties botwean ~100 and +300 is eae 
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Gliberman, Anatoliy Yakovevict, and Ayta Konstan’ inova Zaytseva 

Kremniye‘ryye solnechnyye batarei ‘S:ticon Solar Batteries) Moscow, 
Gosenergoivdat, 1961. 70 p, ‘Serres: Massovaya radiobiblioteka, 
vyp. 396) 35,000 copies printed, 

Editorial Board: A.I. Berg, F.f. Burdeynyy, V. A. Buriyand, V.¢. 
Vanevev, Ye,N. Genisnta, 1,5. Denigit, A.M. Kanayeve, BE, T. 
Krenkel', A.A. Kulikovsx’'y, A.D. Smirnov, F.i. Tarasov, and VI. 
Shamshur; Ed.: P.A. Popo: Tech. Ed,: Noi. Borunoy. 


PURPOSE: This booklet ig intended for advanced radio amateurs. Tt may 
-lso be of use to students, technicians, and engineers, 


COVERAGE: The booklet presents physical principles of silicon photo- 
electric devices designed for the conversion of solar energy into 
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preebrozovateli solne:hnov energsi oe ne) 
TEXT The maximum power yield from sil.liton photo:onverters as 
largely ad+fined by the value of 115 series resistonce R, 


which ows the sum oof the base resistance Rp ound the elicv laver 
reaststin° e R 


Ro - Rp - R, On) ye 


The eviue of the tayer resistance for a rectangular photo :onverter 


With @ current carrying  onta:t on one edge of the working suvfa.+ 
is Given hy 
ra 


at 12} 
t 


R 
T! 


Do | 


Cis ar ted 
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where 3 ape iff. resistance of the alloyed Layer W distan ¢ 

between the contac and the opposite side of che photoelement 
leawth of the phortoelement = thr kno si of the ailoy tases 

Beth Fp and p ore small - ain the usual phote convert te 

The e.m of the present work was to determine the two comnonenr: 

the series resistance and ts show the relationship between them os 

2 function ot various factors lt is assumed that the laver 

resigtames 23 defined by Eq. (2) and that the hase resiatan.e 1s 


inversely proport.onal to the area of the eiement 


Rr. 
woe 


R 


ts the base rpesirstan e for uni? orea of photouslement 


the area ef the photoelemen: 
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Experiments were corried out with rectangular phototiements of 


ares 10 to 16 ome The dependence of the serles resistanes on tha 
width Woof a series of photoelements wag obtained [It 13 shown 
thet does mot chanee appreciably far salues of Wo from 2 6, 
hom hurt rises shacply when Wo ois less than |oom 
Aa : nee are independent of — W then the vertex reasrecam 4 
R. AW + + "GY 
Wn 
RT 


where A vad and Bae soe Dia 
Fe ¥ fl 


This andicates a linear dependence of the layer resistanle R 


an OW and that the buse resistance Rp follow: a hypergoiic law 
The experimental results confirm thts The dependen.# of the 
effecirencv on the width W was alse investigated for photo: 
-onverters with different spezrific resistanves The ontimum 
“ffacsten y (> 3%) occurred at W = 0.5 to 1.5 cm and decreased 
Steadily as W wes in:ireased further Data wei obtained on the 


Tard 3/7" 
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hanes an oma x aimum power yield with W. Tt owas shawn char the 

yield rises te a omextmamat Woo L te 3 om ofter wht hoit levels 
eft ge Woois lu peased In addition the effect oft haniwing the 
length shits keeping W constant was investi gated We tha oe 


, 


experimentai results confirm the hyperboli. form. It ois shown 
the effi aencsy 1s independert of the length while the power 
proportional te at, There are 9 figures 2 tables and 
eletonmles 4 Sosrer bie: and | non Soviet bio. The referen s+ 
oN English tonguage publicaticn reads as foliow- 
Branle M J. Appl. Phys. no.26 (5) i935 
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PLPLe Demicondus ter solar energy converters 


SOU te & Meademiya nauk SSSR Bnergetisheskiy amaetitae 
Teploenergetike no 3 L9G), Poluprocmdnikhayy ye 


presbravevatelty solnechnmuy enerert 1OO  ~Os 


TEXT semi conmdsa. tor deviles made by diffusion of elomus 

a = EL Oe ymMprar rt pes ann having a large pa Trarmspetrenr JAbPes are 
being widely used for example as photyu-electrin zenerators 

This article gives the experimental results of ah Investigation ar 
ou favers of @  epter ampuraity theron) ino on type sibicen and of 
donor umpurity ¢phesphorus) in p type silicon The experimental 
method rs abso described The specific reststance ond Hall 
effelto oof the samples were measured before ditfuston Afters 
ditfusion one side of the specimen was ground <beop and an alloyed 
laver woes left oon the edges only near the . entres Nack-l 

ont as ts were tsed In making meéeasty ement ~ JUrrent was passed 


aniy throuetl the surface layer sin ve the pon transition reyg1on is 


phone whit electrically ansulates the bas# materaisl Prom the 
Cardiol sg 
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ative Layer wen etlhed away by stecessise treatmen’ = with KOH 

sep buatoa an Weaaterments of electrical properties were mode betwee cn 
eh Rimes Pliwto elertra Meastrements were made using a 
ca@ttbrated Lamp with filters The mean Con oentratey on of impurity 
eso Pune tion otf atepth was assessed from the mean con antratron ef 
Me tn oadrrent vtrrders The conductivity of the remeiuninue aobloved 


drop between probes The Hall effect was measured When the 


whesphorus or of boron altered relatively birtle tbe about one 
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Tieyed fever ehioh has conductacrey of the OP pPSst + tubs Adi 


Neste omen se cept the capper active layer was vartished and the 


Pye Was meaanred by applying electrodes to the end edse. of tha 
gmples and passing a :urrent of 10 to 20 mA Measuring the voita 


Ze ft 


Ro 'vansition was treated by diffusion of phosphorus inte po tepe 
Ris. on ee for boren on to n type silicen the concentraticn af 


af mavattude) on meving from the surface to near the pon 
remsifteon and then fell suddenly by several orders near "he 


mocramsitiacan This 18 attributed to differenc#s3 in the 
vefta vent. of dif fusson of impurities a ross the pmhickness of the 
bleoyved payers Fig 9 shows o raph of tthe relationship between 
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elect Lal properties of the spectmen and the deo th 
ane. tbo The left hand scales are fe aM 
amd Pas ¢ mW power the paaghe harmeb suai are 
yesd voltage - and of ohins It wili be seen 
pre ooreds there 134 steady morease Im fe aig Lead 
tire Shert trourt eurrent and the power ae P49 t EN es 
erraain optamnam depth of laver ts ena hed heeone whey hy 
‘here 15 a repid fall off in the properties The cotimiue depth 
denends on the rotekd surfa.e and the re ombinat ron or 4s iste 
favriers and the series resistance of the phots well To redu- 
ee combine f bam fas e n transition must be separated trom the 
: eo formed by a digstanie not create’ then 
Deca ,eng current lorrLers. The electron foie pedis - 
rmed by 2p at a depth of about 2B>omivrens and therefore 
snsitions ali the pairs originate in the aitovedregin, The 
then depends mainly on the -tiffusrou iemy7n af che 
-upremt carriers of the all syed eone Na the surface 
ed the olioved zane becomes thinner and there vs ano ino rease 
the number of petrs originating in the basa sbbisor The 
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separation facter then depends both on the durfision tensth of 
Carriers From the alloyed region and on that from carrier. frou 
the tes ne materia The optimum transttion tepta atepemd. oon the 
retae between these two ditfusior lengths ond ca the oon enteactier 
atoetelteon hole pairs on the two sides of the Pom transticen 

As oe' Ning pro seeds the resistan e of the upper aliuyed iaver 


thor éases but the resistance of the silicon bas: and of the phote 
Drivecher sontac’ :esisten ¢ remains unchanged and this probably 
im.renses the optimum depth The opraimum depth aise probabiy Vv 
depends on the bass resistance of the phora-.ell whi ho inereases pa 


weeatiy one the dimensions of the phora ell ax erd ia Talp 


VO hue There or= 5 figors5 ond 6 references t Seoger hie 
wor S.-.en the. The two references te English Language 
pablelat cons read as follows Ref 3 Backenst es &, Beil 
Te me 37 1958 609 7.16 Ref. 4° Ihapin OM Fauilser 
Peaseor G T Beli Leboratortes Relord na * 5-3. SA 
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AUTHORS Gliberman  A.Ya Zaytseva A.K. Landsman 4.P 
ee rr eee BE 
TETLE An unvestigat¢on of the possibility of using poly: 


iryatalline silicen for making photo #iecrr4a 
Tonvertinrs 


SOURCE Akodamiya nauk SSSR. Energetiche-kry instar 
Teplsenergetika no 3 1961 Polunrovs tke vwe 
preoebrazcvately solnethnoy snergii Lis 1.26 

TEXT Hitherto silicon photo cells have been made from singie 

evetals but as these are expensive it would be advantageous ta 

Wse polyorvstalline silicon for this purpose Published sork on 

the subye ' ts reviewed and seems to indicate thal this Is poxsibie se 

The nature of polycrystalline silicon is disenssed and absu the a“ 


feature of conduction whether current flows through at the 
individual sangle erystals or round them through tha ImMouraitres 
their surfaces The mobility of current CaLrlers may 


3 fF, 


lhe ot elt, ed 


by the intersrystelLline layer ond tests show that this mobotate aes 
imeteed Lower ain polyerystals than in Single crystals ond thes has 

limited the fietd of application of nolyorystals Poltyorwstalline 
eat ae Ave 
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i Siege’ Aen tie! PTCA { 
' terived by the type of oo oman 
ee lav be tat & ae 
kal of the rndividuel 
, m. 4 i au 
depending on whether 1 1 
; If the seeding bs ae 
alien: the Geese 


single crystals ameb det 

3 Ag } eee ay 2 

pape oF rn 

i ‘h j of produs yen 

a. ue aft se 

oe se fine or not 

th opaient ed sees 4 ne 
ie Pe t Darger and longer and rend 

ples vy oe t. t 


east, 
not orrented rrystal 


re tye chiens POT 


enred the 
’ 
ne : 
Oe ee encase te cy REN ET 
Thrive crystals are ot taredy 

Luda ‘ LY 


a a Ss t am f hae at re he Ol 
> a ‘ ‘Jue ‘& oT a yrye 
, sin borders 14 high i cae J 
ere |] ahs Te ita at the eral L- ohm F poyt thi A | 


aes 
wpowth ia * ampdiean 


ateyepe webs! three 


i ae ae thre va 
t ro opeanratance between grain ees e 
% Sadla ae 
ae a no pesult from the presen Ney ear < 
ee : umpr oa 7 . = Bo det Vite: St ; 5 : 
pexsrs7 dbhyst oe P rotan.e@ haractet Pahl ss f : ie 
a eee ee ee aly yedet nto 3 

ane : re fet ina dequeteby "A 

a ey pre however ae ea ae 
been \ ful effects at the bo ae Fas 

nary a aft dears raid 
wn teed . ver ome by appt opriste | onst cates en 
Dek eer Dt we pao 4 2 > t . ae ~ ' 
aS f the pairs genera red need ae ee ae 

ae ~~ nos t ty a el = . 7 ‘rape . yy ‘5 beagtatied. : a: 
oe i ppat Lon Apparent Ly chy nes 

; . eam » rains be We. 
tie tet formed neat ta lt. If the eri ageaae 

i ‘ * 3 $ , taal? ¢ Lj '° ; : 

ogee lene rh of the current arrieé Liat 
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Ano pmvestisation of the posstbility . BLOE/KE429 
et ce combiiation oo ‘he boundaries Us slaght Pisa Vee eY tare ee 
hagh resistanoe of the intererystalline layers cum Ge cee br uibte ty 
L-ine oe wrath fy pe terminal censtrite H bam se that the onved fee 


onetet a of a number of samoll elements mn poradtel teas 


eno otet this oomatruy, (fon can be averded ley the dep 
Vim oef wood candu. Civ ts The presence of rmpre hs aes rot bss 
prep tvatailings region has a damarminy effec’ ai ee ene et ter emt 


mop tramabebor 


high oon entra tens of impurities can shunt fhe f 
This bes been obser ~ edo on samples mods from poly rye tei imgets of 
iow reststan # In general the operating shores ter istics of 


pets. rvatoiline converters differ little from those af photo-cell- S 
the no load voltese ane) short 


dete trem sanshe erystals however: 

(a; oat current density are lewer go that the effscrensy is liwer 

Percforman.e data are given for photo .ells made with beth 

erxenvatedt and un: rientated polycryst: als and in general whe 
-ataltine ceils may be ciassified into two types 

tion point in curves of the natural 


function of voltage in the woitag? 
hoaunfle t.sn 


palwors Tn one 
type there 12 atl infle: 
togorithm cf current 
ef 250 6: 450 mV In the second type there bs ne ooh. 


yange 
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h menses inmone Load voltea ze shor ies BO 
FEST an «and maximum power with Pemperatur 
; ¢: ‘ Laas « 
Poe ery simtiar fo those of Shibsie 
OMe unites : d 
om "i ee tow temperatures the series resistar 
high though this does not al : Sa 
ae : : Ot always cause a greg recast ien 
aad ? + oo c S 7 , ng a > 
Tutt The reasons for this are ee Phe ana x : 
a OUI NGG Spper fr st 
vt polycrystal : In the weve denerh 


rear 8S Th 
» 8500 A Phe max imam OulLput pero ounic -urfase of 


as ene es eA a UW battery aide oof 
pe eas 3 4 half te oa third of the Dosrocf 
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Rb 92 42) also 2010, 3//0 
AUTHORS: Zaytseva, A. K, and Gliterman, A. Ya. 
TITLE: Study of the impurity distribution in the surface layer of 


n-type silicon photoelectric converters of solar energy 
PERIODICAL: Fizika tverdogo tela. v. 3, no. 3, 1961, 2577-2382 


TEXT: The authors describe a model of a silicon photoelectric converter 

with p-n junction. The junction was produced by thermal diffusion of i 
boron into n-tyse silicon. Prior to diffusion, the resistivity @ and the 1 ‘fe 
Hall voltege were measured and the concentration n of the majority carriers 
was calculated. After the diffusion one side of the specimen was complete- 

ly ground off, at the lateral faces the alloyed layer was left only in the 
central part. The authors used lead- coated nickel contacts. The model / 
is schematicall; shown in Figs. ‘a and 1b. The measurements were made 

under a heating lamp of the type 30-3 (25-3) with filter correction of the 
spectrum according to a solar irradiation of an intensity of 78 mw /om, 

To determine the electrical parameters in tne surface layers, Layers were 
etched off by means of KOH and the conductivity and the Hall voltage were 
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measured before and after the etching. From these measuremen*s mobility 


and concentration of the boron atoms in silicon could De determined, Thea 
distribution of the boron atoma in the entire alloyed layer was determined 

by successive etchings and measuremants. The electrical parameters of the 
silicon converter were studied as e function of the thickness of tha 

alloyed layer. The results are dllustrated in Fix. 4. The digtance x from | 

the surface of the specimen, measured into the interior of the specimen, 7 
was chosen as the common abscissa. As can be geen, no-load voltage Uyx. 
inereases “ith an increase in x, also the short-circuit current I,, and 

the maximum power Prygee increase until ea certein depth ia reached 


Bean = ae On further approach to the p-n junction (which was at a x 


depth of about 11) these cuantities again decreased. The cnange of the 
resistance r of tne alloye: layer is illustrated by the dashed line. At 


depths of the p-n junctior greater than ont the resistance of the alloyed 


layer is relatively low a increases slowly with the approach to x. In 


the case shown in Fig. 4 ‘spt vw 3u. There are 4 figures and 5 references: i 


4 Soviet and 1 non-Soviet. 
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AUTHORS : Gliberman, A.Ya. end Fedoseyeva, OP. 
PIPUE: An investigation of the facters affecbin zs the series 
vregistance and other parameters of pnoto-electric 
silicon converters 
ferativnyy gnurnal. Avtomet ke i radioclektronixa, 


8 
nO. 6, 1962, abstraot 6-35-57 3s (VY sb. "®eploenergetina" 
0. 5, Ne, AN SSSR, 1961, 91-99) 


ace een © oliad We. 
pondbolusins ‘ 


TRid: The series resistance R_ of photoelectric silicon converters, 
ou 


on which their maximum output vower depends, is determined by the 
pack resistance hy and the epreading resistance iA... ie. RooF Ay 
tw eS 


3 
+ R, . Tne resistance Ry ig inversely proportional to the area S cr 


the element. Tne resistance R,. = Sf 2t 0; where 2 is the resistivi- 
ty, t the thickness of the alloyed layer, Wi tne distance between 
the contact and the opposite edge of the element, and 1 the lengvn 
of the element. Because of the difficulty of determining Ry and Ren 
Vv 
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directly, the ratio between chem as 


ound ag a funetiorn of the re- 
sistivity of the silicon used ant c . 


the dimensions of the cornvere 


ter. The ratio of u, to fee depends on the with of tne element oy 
: ©} 
the proportion of KS inereasing a3 WV decreases. Re WES PTRCvL oh. 


constant for i = 2— 4 om, but rose sharply for Wo 1 en. The nu- 
ture of the dependence of RS on W wes jetermined by the re 


8 
Rp which decreases according to a quadratic lav vith seerease an 


Vi. Grapns cf R_S against “ are given for a number of photo-clements; 


Ss 
for i = 2.5 - 5 em, the relavion becones linear. Fisures of Rye n, 
and efficiency # are given for three silicon shoto-elenents wi 

4.7, 0.6 and 0.03 2. om. The Llerger p is, the Larger the “race 
tion of 2, contributed by Ry. The maximum output power of thee 
ment Pea aes Jecreases with iecrease in its surface area or in Vi, 
corresponding to the change in %,. Graphs have also been obtained of 


the resistance Re against the length 1 for constant “. in the rorn 
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of nyperbclas, and of RS and 7 as horizontal straight lines, and 
also Of- Pax’ 2 references. |[Abstracter's note: 
ALCL, 


Complete transla~ 
tion. | 
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AUTHORS ; “aytseva, A. K., Gliberman, A. Ya. 
TITLe: @ne distribution of impurities in an alloyed Layer or photoelectric 


converters 


PERIODICAL: eferativnyy zmirnal, Flaika, uo. d, ae, dh, abstracy &-3-87yu 
iis 


(In collection: "“Pepluenergetiaa", no. 9, Musee, AN SOSH, Loi, 
U9 - 107) 


TEXT: A description is given of the metnod of investigating nne surface 
layer which developed by tne diffusion of acceptor impuritfes (B) in n-type Si 

or of donor impurity (P) in p-type Si. The invegtigation of tne aaln parameters 
of the raw material and of tne electrical properties with the degree of pickling, 
of tne alloyed layer was carried out on rectangular-shaped samples. Tne measur- 
Ing of the Hall effect as a function of the depth of the pickled dayer x was con~ 
ducted on a special installation. The investigations were carried out on a rew 
samples in which the p-n transition came about by the diffusion of P in p-type 

Si and by’ the diffusion of B in n-type Si. They revealed that tne distribution 
of the impurity atoms in the alloyed sone has a peculiar enaracter and {s not 
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subject to tne Mok Law. ‘She impurity diffusion front im Sl if st2e; 
concentration of the dinpurity reqativeby sblishtly chanyes ae 
and it snarply decreases at a small distance from the p-n cvaheaione fhe oputl- 
mum depth of tne p-n transition, corresponding to tim naxiwia power yielded by 
the photoconvertver, 4g mainly determined by whe Following quantities: by the 
total magnitude or the surface and volumetric recombination of she carriers, tse 
resistance of the alloyed Layer and by the magnitude of the rear resistance. 
Tne ultimate magnitude of tne most favorable depth of the pen transition corres- 
ponds to the magnitude at wniecn the total action of ali enumerated factors passes 
through the minimum. There are 6 references. : 


V. Snch. 


[Abstracter's note: Complete translation | 
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